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1/ 



im*m 1 1 

MsZ&fiL±fcl&J3i2tifiiY- Heilt^ot, 1 atomic%m± 3 0atomic%JW. 

i£Tit!i#Mf ±KSj£$*u KSRX^V'J n ^fc-grtr&JK Hit, 

R^KS";*- MI±K^J£S*U B*3£. v'J a VMS 

BU KfflSSfMr&JK v 'J ^ - MRtix mff£#JK£ latomic%m±3 0 atomic%y.T<7) kf - 
[f»**3] 

HufS^v'jy- h!8Sf±. ^JR* 5atomic%W±4 0 atomic%J^T<7) kf - * ftft-e-S'* 
[ff*^4] 

frM^^JS v 'J ^ - buI£M^^ 1 0atomic%y.±3 0 atomic%^TO kf 

[ff*« 5 ] 

By|£Tflk#®/i±tC, 1 atomic%^± 3 0 atomic%mTO kf- ^ ftJK"Tr^-r & 

Huie^Jlv'J^- hSlOllC, 1 0atomic%&±3 0 atomic%^T<7> kf- ? ft 

[fif*Jg6] 

* m m. t -r %> ^mwm e o ^ ft 0 

[lit*^ 7 ] 

BU f ETiiiil^ Mil _h > #JS1 * 5 atomic%fcJX 4 0 atomic%J^TO kf- ? ft^-C^tf & 

BUie^Jlv V ^- M±C> latomic%J£JLt3 Oatomic%mTOe-^ftJgT'^- 

*U M3!t£ 1 0atomic%W_t3 0 atomic%&Ttf> kf - * *a*-gr>fr£JR > 

miE# 2004-3008392 



mm 2003-434367 



2/E 



WWftl-r* - <t CJ: l) » 1 atomic%W±3 0 atomic%^T?> k? - ^ ftgET-gr^T-f 

iilvH- MH^M-fb-T^-iitCJ; *K R&*S"J*— MHt-M£ 1 0atomic% 
m± 3 0atomic%WT© tT - 9 ftSt«At4I8t, 



ttifl#2 004-3008392 



#S 2 0 0 3 - 4 3 4 3 6 7 ^- v : 1/ 

[0 0 0 1 ] 

#S&9Hi, ^JSv";^r- Ml***- Hilt LTffl^fc^^SS^OStji^ft 
[0 0 0 2] 

llt^^ y 'J n -> 'J n >|IftI (WT !"->'; 3>B*ft!U*J t^9o ) 14 

, 'J - ^WSlE^llJ^-r* fc^WBMt^R*^* «K S i 0 2 Rlifftf 1 . 5 n mJilTK 

n> ^jrw hi^^ir^u- noi i znmnmmzr- vm&mt lx 
mzMLxmm tzmm ul*v>, h7>y^^ #t£^ft ltljuv^ naa*** o 

[0 0 0 3] 

i <^ M H * » ft i" 4 *ft , ffi » * ^ K » c a * S: * A ^ S 3&*» * $ T v » * o 

zmmn^mi-z z tizxn, t ^ •> ijt-/ ;v 3 ^ ^ aix^ t ^ -/Ma 7 - ai ^ 

0)0 

■7 ASfti^ <b * & w$m t , a* «:^tr y 3 7 - •> ASHbii*' <b * & ± 

<¥<7)£m (M) . (O) . M (N) StFy'Jn> (Si) O & - t j5* 

ie«$*i-cv>* (0ijx.f4\ #^m2#BB 0 ) o 

[0 0 0 4 ] 

[#f^K 1 ] #HS 2000-58832 -f-^ffi (161, HI 6 , 8 ) 

mwfjcm 2] 2003-8011 (»2i, mi) 

[0 0 0 5] 

> KlEy7 h (JtJlT rv f b ->7 hj tv^ c ) (i/h£<£& 0 dftfi, stsitm^r- 

o 

[0 0 0 6] 

#KPf--V ^>>HVIO S h 7 > yj**K;feV»t\ h 9 > V X 9 & Z> Z. t 

[0 0 0 7] 

auu Y7>i/*9m&*nz>zt*&wt-rz> 0 

[0 0 0 8] 

ffiSE#2 004-3008392 
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^-v: 2/ 



l»EIIMR±»^Jft$*t^:^'- hiiltiot, latomic%W±3 0atomic%W. 

[0 0 0 9] 

morn's 1 )*- hm±^f^^*i. mm, ^')^yTkw~mm*i$tsmm^& 

KEi^t^Iv'Jt- hmt. fftU&m* latomic%^±3 0 atomic%J^T<7> b: - 
[0 0 10] 

^w^fc&^mfommz&^'c, huk^j^v';^- \>mtt. 5atomic%^±4 

0 atomic%UTO tf - ? jftgE-e^-f * £ t tf&mr~$>2> 0 
[001 1 ] 

**W»c#4#*#*iHc^v>-C, HulSam-^^JS v V ^ ~ MR»i^ iiuf£M3!£ 1 0 
a t om i c % ^ _t 3 0 a t om i c % & T <D fc? - * ft Jg "C ^ 1" & £ 1 ® "C $> & o 
[0 0 12] 

iiulST*ij#®Ji±K> latomic%m±3 0 atomic%J^T<7> M- 5 ftJK-e^1"4 

iiv'j h a Mi, 

HUl£#J5 v "J ^ - MHOXJlH, 1 0atomic%Jil±3 0 atomic%J^T<7) M - ? ft 

mxi$^-f zmmis^ikm^ } ) * - m&^jR-rsxet, 

[0013] 

* x v -f<r> m & * mm t xtf o ig-e * & - 1 x$> & 0 

[0014] 

lffiiET*#lSJB±K, #J1£ 5atomic%m±4 0 atomic%JilTO fcf - 9 WkBtH-ilti'f & 

HU Ifi^Jl v U ^ - MLhK. 1 atomic%Jil±3 0 atomic%mTO tf - ? gSt*^ 

tL, 1 0atomic%J£JLh3 0 atomic%^TO fcf- * aMS^^* v 

'J M^W^ISi:, 

[0 0 15] 

^ * # tr JDR5H- ^ hu tmm.± izm&L tz & , sHttt *r * ^ Lx&mmm* mm-r 

-rtLlliai-r*^ t K<t 0 , l atomic%tJl±3 Oatomic%mTOkf-^ftJ^-C-&^Ti- 

tiill# 2004-3008392 
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^- v : 



3/ 



»&K~>'Jfr- hd^M'ft-r^C tizja (9, R&JJS~>Vfr- hRtcft** 1 0atomic% 
JUJL± 3 0 atomic % WT<0 fcf- ? flUK-e^A-f t > 

[3&W03M] 
[0 0 161 

its * * c t k ct 19 , mm <o c-vm&tmm<r>c-vm&**i-tz> * 

[0 0 17] 

(i> PIft^^MOSh7>y^^ (J^T T P MO S h 7 y 9 J b^o) £1&9J 

rv>4 0 £<7>3i^frStflfc®3K,£ »K * P M O S h 7 > v * * JgjR««3&»E 

mffJtMZtlXtth S T I (Shallow Trench Isolation) T*ab& 0 MO S F7>y^?I 
1 ± (± , ftjf tifz Y- Y mmm 4a, 5a, 6a«:^Ltr-HS7 



SftfcW»*spR5 a M^!§m^)H5 a ±K^j£S ^^:±S#ft*R 6 a fcfc^rrSo 
T*#MJf 4 a ti, £^ 1 iii^ffmW 5 a <h O^ffiES^MJ-T^ v 'J 3 ^BMtRt? 
THfeM^4 a<Dmmii. 1 nmJ^T* t SF«T?**). 0UxJf> 0. 5 nmiStab 

ifit»i*R5 a i±, m^y'J 3>£#*r -f z&m ->n- ms-c*ij, 00*. 



Us Hf (^7^7A) v'J ^- VmXHZ r (v;i/3~* A) v 'J MHt£ffiv>& i 
fc^tiSo ^H1$I5 aOJKJ^fi, #!)xtc£\ 3 nmfig-?r&&o 



_hJf M*i§l6 a (i, BKSH. y'J nysyif^Mt^li^Iyn - F 

t § & o 

±il&iI6alt Hf^Z r co i ? £&JS£ 1 atomic% JiJLt 3 0 atomic%y.TcO fcT- 

filtt^o 4fefSt?-^»ft3J«3 0 atomic* fcj&x.&it^ f£i£1-£<fc?K, &£f&m 
^ # 1± <b tt £ ^ fc -e * £ o 

ifc, ±Jfl&*i§i6 a(±, l 0atomic%JJJLt3 0 atomic% JilTO M- 9 «j£ X~£ 

mt&o nm^-f mm&i oatomic%*m<^^^fi> ±.mm%m6 a««wt 

*' o > & f O^jft&OifctfcWMBJ rt ? El£ t * & tz*>X~$> £ o t tf - ^ SIJK** 3 0 at 

omic%£j@x.&<t n [z-tzmtmrnmrnxib*) , mz-n^x^^tzt Ltii^t^ 

±SI£i»^6 aOlKJPti, i^^m«5 aOMIpOl/2 0 - 2 / 3 fSJg **flFjST?* * 



[0 0 18] 



[0 0 19] 



[0 0 2 0] 
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2|$ m 2 0 0 3 -4 3 4 3 6 7 ^- S J \ 4/ 

•J n^r^^-^A ( S i x Ge y ) H?:ffii/^:H J tHo 

y-h«e7bSO f )'-hMBi4a I 5 a, 6a««i:it LDDMffl^^-t 
£ LT©t^ K r> l 1 rt ? M£*i-C^& 0 i^-fW K? * 1 1 t±, >'J ^ ^®Ht 

[ 0 0 2 1 ] 

y-Ht7bS:Sn^:, BPSG> BSC P S G O «fc i &/f H^HM 1 6 ^ 

h * - ;i/^0c £ *u Ra > ^ ^ h * - tc/-f 'J 7 > ^ ;m ^'/^r'/It <o*f Ji 
§|<7) i 9 5r»«it3**a*jii ti/in ^ h l 7 7&*5Bj8$*ltv>-6o ^ 1 7 JtK 

t± , sen, i 8 t&^jS: $ ft » 4 o 

[0 0 2 2 ] 

±i$L/-:PM0 S h 7 >v^^{i|M^-f\ |5]^<7)ffifffif#it^^i1-^Nl!^-V^^ 
MOSF7>^^ (JttT rNMOS h7>y^?J ) Lt fc^lSSriiffl 

-f -5> c t&*-C § * o 

NMOS h7>-/X^(7)i^(:i±, ply'Jn^Ifiii^HpI^xM^S?^ S 
tttft ft 3 £ 0 N M O S F5>yx^ Jgj£fci#7&*M^j£ S *LT v> & <> $ <b „ pi 

[0 0 2 3] 

»(c»±, h f v'j "7" — mo3gifi^fttcov»riftwi"*o 

[0 0 2 4] 

Hf yn-M«, ^7-7AiftH (HfOsI) £ALD (Atomic Layer Depos 
ition) &\z**)M&-r&XMt^ *s>)3>mtm (S i0 2 I) ^ALDgClM^ 

[0 0 2 5] 

j\y=.y A^HtJglli, H f mnt LX<Dy- Y y * f;i/xf^7 $ K^7-7 A [Hf(N(C 
H 3 )(C2H 5 ))4] i«M7n-3>hn-?ilv»t«i«|lPU K»£»SlJ« $ *t/c H 

@2lt rh5>fji/xf;i/7U'A7-7A [Hf (N(CH 3 ) (C2H 5 )) 4 ] *HfSfii:L 

mt<Dm&*7F-tmx-*>z> 0 112 ict*. itfin#2oot, 25ot, 275 r> 30 

h7>f;i/Xf;i/7? K/>7-7i [Hf(N(CH3)(C 2 H 5 ))4] ^fi^li^JPl-* tz£>X$>%> t 
%z.hti%> 0 IS 2 K^-f «fc 9 Kfc it & 1 ? frMt:*)(DH f 0 2 J&JUjl 

j£(±, 2 0 Or : 0. 0 9 Onm/cycle. 2 5 0t: 0. 0 9 3nm/cycle, 2 7 5t): 0. 

1 1 7nm/cycle. 3 0 CC : 0 . 2 2 7 nm/cycle> 3 2 5 *C I 0 . 4 5 8 nm/cyc 1 e"C o 

to 

thiE# 2004-3008392 



&m 2 0 0 3 - 4 3 4 3 6 7 ^- v : 5/ 

[0 0 2 6] 

HfgftUT, f h?V>f^75 K^7-9A [Hf(N(CH 3 )2>4] K±f h7 
Ky\7--i7A [Hf (N(C 2 H 5 b )< ] ^«ws:^ ? t^ 0 

h f m lift x.-c\ Zryn-n«ts:t^T-^o 

Zrgfil-nT, rf7^^xfJV75Fy>3^H,A [Zr(N(CH 3 ) (C 2 H 5 )) 4 ] , 
f ^y>f^7; Fy>3^H,A [Zr(N(CH 3 ) 2 ) 4 ] Xi±th7yif;V7? Ky>3^ 
"7 A [Zr(N(C 2 H 5 )2)4] Zm^&ZttfX'Z&o 

IbH*^. #Jlt LT> H f XiiZ rm^Mc, 9*9 (T a) , > v-7A (S c ) 
, ^?h'J->A ( Y ) , y y 9 > (La) , -t 'J -7 A (C e ) , -fc * v ? A ( P r ) 
, ^v^A (Nd) , -^'J^A (Sm) , .a-nii^A (Eu) , if K (G 
d) , r)l/f7A (Tb) „ y'XT'DyvA (Dy) > *;^7A (Ho) , ^^tf^A 
(Er) , -Yy-rJUf^A (Yb) is «£ CK^r-f- "7 A (Lu) £ ^fi &o - 

<£>*£\ ilMtLT, ±|£H f SH-^7-7 A3fc#*&&JRx^K^£fcJ§UI4&/B 
v*£Cl £:7&*-C# & o 
[0 0 2 71 

yUnyiitllt S iMi:LTWh^y>f^7?/V7> [SiH(N(CH 3 ) 2 )3] 

V yffxvXo ft BSHfcte # £ * A 1" * £ t £ <fc «9 $ *l 4 „ ^ ^ h v «; a f BJHbl&o 
MISS: 1 t^7i^t^o 

H3I±, h'J7^W5y->5> [SiH(N(CH 3 ) 2 ) 3 ] iSHUTffl^Ty'J 

III-e^>^o II 3 (a) fiMf f >y^I*|Ol±^75 s 0. 5TorrO^, H3 (b) (±^M^ 
■V >^fiOl±;frrt ? 5 . OTorrO»'£<E>ig*£^LTv>&o J&M^-r >/<!*I<7)EytJ75 s 0 . 5 
Torr<Oii£\ El 3 (a) fcjF-*- J: 9 *M * ^^Oi#tP^#v^v'J 3 ^BKbBl^llI*** 
*3gWtciil)QLrv»&7&«, JfiRiiKtt/h$*»ofco -77, Jfltll*-* >/<rt©EE#* 5. 0 
TorrKXtf^^Kfi, HI 3 (b) C*tJ:9l^ ^M^J^^^P L^ c £*U±, S i m 
mx~$>& h -f-^T 5 7 V7 y [SiH(N(CH 3 ) 2 ) 3 ] It, 0. 5TorrOftJE"Ct±IMR 

#x.<b*L-5o IH3 (b) Izm-rXoiz* 0. 5TorrOfiffit?l£ilLfc»^ **«ilJK»c 
j3lt& 1 9 )^Mtz <0 OS i O2 fi£!SilJK(±, 2 2 5°C I 0. 0 5 8nm/cycle. 2 5 0 
V.O. 0 7 0nm/cycle, 2 7 5 "C : 0 . 0 8 0 nm/cyclet?^) o fco 
[0 0 2 8] 

ft&, S iMUt, MJXyW7<yy77 [SiH(N(C 2 Hs ) 2 ) 3 ] , xh^^r^ 
■>'^^7<yy7> [Si(N(CH 3 ) 2 )4] , f h7*^yif^75 7v7> [Si(N(C 2 H 5 ) 
2)4] „ y^f^yy - / [SiH 2 (CH 3 ) 2 ] , yif;yv7> [SiH 2 (C 2 H 5 ) 2 ] X(ikf**-v 
t'J7f^7^/y7> [SiH 2 (NH(C 4 H 9 ) 2 )] ?:ffl^^;i:^H.„ 
[0 0 2 9] 

114 ti. H f WMt Uf h 7 >f^xf^7 5 K^7-7A [Hf (N(CH 3 ) (C 2 Hs))4] 
*m^X^7=-V A$tft!H£ffMU S i jBKfl-fc LT b 'J* y>ff7< 7 >7 > [SiH( 
N(CH 3 ) 2 ) 3 ] ^IK'/'J 3>^tJHS:^J«-r<6^^i5V»T. ^4 9 frlk t H f v V 

- hijio)BiJ»fcor^£^i)-is-c&£o Agft-fkint v-j 3 ymm,<r>^mz^^ 

-Ctt±a&Lfc«»> -C**o H4 Kfc^T, Hf/S i = l/lli> Hfy'Jt-M^i 
^-T^XflO 1 *;WC;fev»T, H f 0 2 $tJHI£ S i0 2 iit £ 1 tfrmzft c 
tv^ii ^iti*-r^o i Hf/S i = l/2li, Hf O2 1 Wil o Tcf^H S 

i 0 2 fiScM^ 2 @1f ott^ii £;tBfcU H f /S i = l/4ttH f Oz BEii* 1 UltT 
ofc&KS i O2 4 IsMtoT^&C <h ^MLtv^o Wt^f ^ ^JtO»-&»t? 

^> H f O2 f&mX-<DJ&m?-* >/<F«9OS^(i0. 5TorrhL, S i OzM^gcIf 
*y*Pi<7>1±t)li5. OTorrt LtZo itz. 2 7 5V£Ltz 0 

mSE4^2 004-3008392 



2 0 0 3 - 4 3 4 3 6 7 ^- V \ 6/ 

HI 4 bZTjklr X o \z s Hf/Si=l/1, Hf/S i = \/2RtfH f /S i = 1/4 

ti/>4:t*t«U^, HI4 IC^-rj: ^ lt^f^^ifcDOH f 5"J*- M&H 
&Btit. Hf/S i=l/l : 0. 15 5nm/cycle, Hf/S i=l/2 : 0. 222 nm 
/cycle, Hf/S i=l/4 : 0. 37 3 nm/cycle-C^ o £<, 
[0 0 3 0] 

HfSftMS iJS^Mi, i^L^flbO^CigH^M^T^-e^^o 
[0 0 3 1 ] 

@5t±, H f LTf F7>fWV7 5 K/N7-^A [Hf (N(CH 3 ) (C 2 H 5 ))4] 
^T^7-^|ftI^IIL> S ig|4i:LThUv>f^7<yy7> [SiH(N(CH 
3)2)3] ^fflKv'J nS'KffcKfcJBJK-raW-frfcJS^T, H f/S i JttH f ->'Jt- 

hBlfOH fitJS [H f / (H f + S i ) ] ttDM&Zm-tmx-bho H f 0 2 

&mt S i O2 «It tl±SIf t >/^OE^fiI4- <K H f O2 J&IJ^OEE?) £ 0 . 

5TorriU S i 0 2 J55cJHB#0)E2) £ 5 . OTorrfcLfco ttz. 2 7 5tt 

[0 0 3 2] 

115 KljjttJ: 9 Hf/S i Jt, 1" H f->n - Hlftill*>f ^^t-iSJt 

*h f o 2 jimTM^Lt s i 02 j&jgn^sfcojt, zmm-r&zuzx »k Hf->n- 

MH + OH f iftjgfc 1/3 0~*5jlOjEfEI8TfflK^<«Jlip-r*-t75 t -C#«)o Hot, 
[0 0 3 3] 

x*$>2>o M^t±> pmos h 7 yy* ?<DMMJj&*mMir2>tz#><z>j:uwmmx&%> 

o NMOS PMOS h7>vX^(i|S|«|cOB(fMWii^*-r^^i6, NM O 

7t-f> 16 (a) iZTF-tXiiZ, PMOS h5>^^®*«iC6^T, Plv'Jn 

, NMOS h7^^^Mi«Ciiv»t, y 'J 3 >M 1 ^ C p l^ftft *f A LiM 
S£ifc-r-<hKJ: 19 pS^i;^im„ fit, ST IftKi f)*^li«ai3 

rn-tz, i t 19 , ±tePMo smnmo sf? yj^^f^mmzitmhfiho 
A^iitfvi »j&i-&o mimzmtiLZtitz^viymitmi*. c 

[ 0 0 3 4 ] 

y^yiiiosi^';! (dhf) £/Bv>-c?£?£1-&o fot>. 16 
(b) Cfti^C, y , ^vi«l#®i:y'i3-y|M4!:, ;Nnyy7>^7 

Hfy'J^-H5 Mt, S5f^*r H fy^-H6 ©JfcjSlftK, Hfy^-h 

sec-6 0 0 secffiikKJ: OUtf-f* - «t 7& ? T-# & G i£> $El£H&*tN 77 
7 ->a 7 >^£fflv>£:t.il;!jnfM3£> 0. 3rasec-10 0msecffUU:J:f) 

[ 0 0 3 5 ] 

JfcK, H6 (c) fcjjrTJ:? fc, Hfy'^-M50±iC, H f £ 1 atomicXJ&Jl± 

miE# 2004-3008392 



mm. 2 0 0 3 - 4 3 4 3 6 7 ^- V I 7/ 

3 0 atomic%JiJ.T<7> t? — ^ i&JK"d§T^i L , 1 0 atomic* J^_t 3 0 atomic%J^TO fcf- 

^iftK-C^*-*-*S^*H f ->n- M6^Mt*o H f v'J^r- hjg| 

H f ->'J*- MI£5 Zm.ltirZ>Z. t \ZX i)IfMH f y'jt- M6 5:Mt 
-2>ft^> «9 H f y'J*- MS5±K, A7--)A, "> U 3 ^XtffiHRfc^trlSUR- 

asR^H f y'jy- H6 «r^*Lfcft, as-ftftsa^ff d &mx$>z> 0 msitxkm 

t±, ta|;Li±\ ^ iiSiD ? ft tit XfiSHRtf^MSCf-C. 9 > 

[0 0 3 6] 

JfcK, 16 (d) Cgti^, mm&GH f ->'J MH6 -hK, tftttuy- H 
& t & £ *° v 'J a >I8S 7 «-flSt4o 

f LT, H7 (a) tc^-Ti^H. 3 >(H7 »CjKd ><0 j; 9 8 * 

a7fr ? Jfcj£Sft£o — 7j> HI^L&v^, NMOS h 5 ^ fifctf'J 
[0 0 3 7] 

^r-hi6, H f y - M 5 S^'y 'J a 4 ^I^x '7 f ^ ^'t ^ o CjUKJ: 

0,117 (b) C^ti^:, y | j3>S«l?)nI^^2±i: < >"J3>Slftl4a 
, Hfy'jy-M5 aS^IMtH f y'Jt-H6a £«B LT & h «^JH 

7;^^ LTffl^t > f&iiJS<7)pM^M%9 t 7-ft'-Kn> (B F 2 ) £ 

;V2i:^^yffiAt-?)c ^tU-i«9, nS7 2 fc*3V>-C\ Y- hWU 7 b OMflOOv 
3>3&Kl±Ji^, i»xnr>-/3 >iilt£:&& pMaftft'f * 1 0 

«^ftSo -7j, H^L&v*^ NMOS !>7>y^^MiJSm tf^pl") 
x)H:^>iiAL, n Ml&iftK ^^/SAtHMt^o 
[0 0 3 8] 

^ic. ^- M«7 b ^I? i ? Cy 'J a yjt 1 Mt:y 'J a ytftl^:, mx.it> 
1 0 0 nmmmommx-JfmL. ly 'J a y tftI?-IMi y y't So £*UCJ:*) 
,13 7 (c) Ktf1-J:9^ ^-Mi7bS^y-M6#I6a, 5 a, 4aOfflti 

[0 0 3 9] 

#ac, ms (a) tc^-r «t -9 r- Mi7 bs^t'f k**-/h i*-?*? tL 

'fiyftAil 3 7) 5 IM$^o —7j, H^Lfcv^ NMOS h 9 > * JBJS3Wfe 
l±, V p I7x;k:^>SAU n MiSJfltJS-f * vttAi £tM1-&o 
[0 0 4 0] 

^tc, ^V/^fflv^itljSjDiai^lT^ C*LtcJ:«9, H8 (b) K^f <fc 9 n 

17x^2 vw&mm.^ *>&Am 1 o t pSfi«jsw*^£fe>v« 1 3 tt^tti 
mm&itzti. ftM-c^ti w ? tit p ^ ^ f > -> 3 4t. mmm 

#\ NMOS h7yy^^MiitT'li, p S -7 jt;UK:iJ*t& n SH&iftJK'f * >"/£AJi t 
x > v a > t , J**JK-C^#t« A ^fttnlV-^/KU'fy flit £ rt^Jig $ *l 

i ov&±.&< -r&i fcjwaiT**o ftttftiiifi^ 9 s ot-cfirv\ a 
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Mi^iss^ 1000 ttif ? >: t ^ 1.0 ztiizx*). y- bmmmty- n 

[0 0 4 1 ] 

is (c) izm-txiiz, mm&wizmm&mmi 6^cvD'ft?-fflt^Mt 

ho f LT, /fulfill 6 ±C 'J 7 ^' 7 7 -f M^ffl v^t 1/ y ^ F - > (ll7Fi±"f 

) hmu iti/v^ t l*: K7-fx 7^-^ jrtc j: 19 mmmmmi 6 

[0 0 4 2] 

*^*fe<o^^«t o*»jS$n/s:Mo s h 7 yv7.9<oY- h#s-r- Mat 

14 (JSLT TC-V!f#14J fcv^o ) tz-o^xmW-fZo 

H9I±, $*i|Of ii: J: C - V#1££^-f HT-£>&o iMfflKli, 119 
(a) It, NMOS h 5 > y^^C- V #14*^1-0 "Cab 0 > 13 9 (b) it, PMOS 

09(a), (b) IZTTs-rtLiiZ. Hf/S i = 1/1 (±&) t?H f">n-H^ 
»JftLfc»£\ HI&K&ibftrtrMO S h 7 y*J7s9<nZ- V^ttfix IS© C - V J: «) T 
itTLi^o «l*Ui, 53)|j(7)V f b V7 h7!) s Wi|jlj£ftT^& v>£#T&& 0 

-73, H f /S i = 1/2-CH f HtMLm, C-V#14^SSOC 

?f,C, Hf/S i = l/4fHf v>;^- hJg|£J&j£Lfc»£\ [ 
Hf / (Hf + Si) ] tj^3 0%tlTi:4S#^ (it?S*J.OC- V#14^#^ti^ 0 
ioT, »Vf b^+7>^ifp$IJ-e#Tv^Cl tififrfr&o 

ioT, y'J 3>'J yf^Hfy'Jt - m*5BJK1-*£fcfcJ: C - V#1£^ 

o ft\z y HI 9 (b) PMOS h 7 > y'x ^ Cfcv^Tlf ^ C - Vlf 

ifc, BI9 (a) , (b) iZTfilrt 0 tz, K$mx\ Hf/S i itiZX *) C/Cma x 
>9» y'J n>>; 7f C^^liiX/Cma x1it7j ? 7^# < ftoT^iO^Ho 

[0 0 4 3 ] 

f v V M6 a fptf>&JRtf-^iftj££ 1 atomic%J£Ui 3 0 atomic%JAT^flJ#P L to - 
fUUHK t5i W V f b y 7 h ^ t^-C Wi t ^. i i ^ i , M.OC- VJftteilWo 

ifc, M^-a-^H f y'J 4r- MK6 a 't'^If tf- ^ iftjgfc 1 0atomic%J^±3 Oatomi 
[0 0 4 4 ] 

*nM<7)Mmixit, mmwmms 1 tx&m^>) y- msrfflv*, 

GtLTiMttJIy'JT-H^ffl^^Cov^^Lto ##§^fi> S5SI«^ 
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9/ 



10 0 4 5] 

a fi*-M-&JP5 hK6 a O^JS e- ^«JK «t 0 &iS5<-f £ 

M6 a ^y'J 3>'J L£ 0 -?"OHfe0^tc ovarii, il^I^iii: 

I 0 0 4 6 ] 

*mmx&. nmmmms a t Lt<oti->n- n («x.«\ Hf->n-n 

^Zry'J^-H) 5atomic%J-Jl±4 0 atomic%JUJLTO tf- ^aftffi-C^-r 

[ 0 0 4 7] 

, Mz.i£. Hf/S i = l/2 0Jt^t\ ^7^^'J7f^Hfyn - Mi«:Mt 
&o fit, H f i/'JI- M±C, Hf/S i = 1/4^^^ v'J 3 > 'j y^&H 

[0 0 4 8] 

*^«*Ii5V»r<), h m%mvym±m<Dm$: , latomic%m±3 0atomic% 

[HffiOffi#^m^] 
[0 0 4 9] 

[m i ] ^5&w<omM^m^'£ %^w^w.*mm^ &tzfr<nmnm^&z> o 

[@4] *M Hfy'J MI<0ill?fc^)B8«S:^1-B|-Cab*o 

[H5] Hf/s i Jtt, h f ->n - mtoH f jftjst m-e&ao 
mxh%> (-e<7)2) o 

ins] ^m^mm^jfmiz x ^^m^mmommyj^mm-r ^> tzi6<Dxmmm 

[0 0 5 0] 

1 3£« (pfy'J 

2 nl^i^ 

3 3R^55-«»jt 

4 a Ttti^iBS (-> «; 3 >^bM) 

5 a (&JR v'^-M) 

6a 11 i|6«KJR (fl***^* vVt-hl) 

7 ^'Jy'^yH 

7 a K-7 h *°'J y'J 3 >R 
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[H3] 
(a) 



O 

CO 



CO 
CO 



6.0 



4.5 - 



o 3.0 - 



1.5 



0.0 



0 



O 200°C:0. 005nm/cycle 

□ 250°c:0. 011nm/cycle 
O275°C:0. 016nm/cycle 

□ 300°C:0. 024nm/cycle 
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[0 7] 

(a) 
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4at, v'J n>ffiKt!R4 a ±K3l£$ ftfc H f v'J ^- MR 5 at, Hf v'J^- MR 

5 a±lCf^$tL, H f £ 1 atomic%W.±3 0 atomic96WT<7) tf- ^ iiJ^"C^^ 

£ 1 0atomic%J^± 3 0 atomic% WT« fcf - ? Slft-e^*-*- ZMm^ft H f MR 

6 a U«it4ii:KJ: ») 

mi 
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ta b a js s it $g 

fftgU#-^ [ 5 9 7 1 1 4 9 2 6 ] 

1 . tl^^ 0 2 0 0 2^ 4^100 

P^T < IfrM^JII 1 6#«L 1 
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